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Ta HU 1, Comparison Crotalarici avouerLsis and C. nUinidijoiia . 
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C. AVONENSIS C, ROTUNDIFOLIA 




Standard petal shape 
Style base shape 
Length ot style 
Style vesture 

Stipules 

Keel to wing petal length 
Wing petal position 
Eilade of lateral petals 
Claw of lateral petals 
Habitat 

Habit 

Flowering period 
Keel beak 

Mature fruit color 



obovate 

smoothly recurved 
s — 3 . 5 m m 
barbel late ['>rimarily 
on abaxial surface 
absent 

shorter than wing petals 

distal ends held above 
keel 

pubescent on lower 
surface 

evidently ciliate on 
lower edge 
white sand scrub 
(Arch bo Id anti 
Satellite soils) 
ascending 

March-lime 

short; only 
slightly twisted 
distally; curved 
back to stantlard 
tan to gray to maroon 



(orbicular 
geniculate 
1 — 6,9 mm 
barbellate primarily on 
on adaxial surface 
j'l resent 

equalling or slightly 
longer than wing petals 
distal ends enveloping 
keel 

glabrous on low'er surlace 

eciliate or sparsely 
ciliate on lower edge 
sandhill, pine 
llatw^oods, disturbed 
areas (various soils) 
l^rocumbent, decumbent, or 
ascend i ng 

throughout the growing 
season throughout most of 
the year 

elongate; spirally 
twisted distally; 
projected upward and 
outward 
black 



white sand scrub that exhibit an exceedingly high diversity and density of 
endemic species. All populations occur on well drained Archbold, or 
somewhat poorly drained Satellite, dec[i white sands, which contain ex- 
tremely low clay and organic components. As with many other endemic 

plants of C. avonerisis tend to occur more 



Wales 



frequently along the man-disturbed white sand edges, where competition 
is much reduced. Although the majority grow in full sun, many occur in 
partial shade in and among other plants, particularly such Florida en- 









ohlingerae. Paronychia chartacea, Polygonella basiraniia , Polygonella 
myriophylla^ but also many other shrubby and herbaceous scrub plants. 
Plants often occur in association with, and emerge through and between, 
clumps of ground lichens: Cladonia evansii Abb., C. leporina Fr. , and C. 

snhtenuis (Abb.) Evans. 



Wales 



Wales 



is a narrow elevated area a few miles wide and about a hundred miles long, 

extending from southeastern Lake County to southern Highlands County. 

Its characteristic vegetation is xeric scrub dominated by sand pine {Pinris 

clausa) and various oak species {Quercus). The ridge scrub, especially the 

southern portion, is rich in endemics. A number of the species are of very 

limited distribution. For example Dicerandra christmanii Huck & Judd, 

Dicerandra frutescens Shinners, Eryuj’/um cuneifnlium Small, Hypericum cumu- 
l ICO la, Liatris 




lata J udd 



lerae, Paronychia chartacea, Poly prunella hasiramia, and 



About 33% of the species associated with Crotalaria avonensis are endemic 
or nearly endemic to the state (Table 2). Since the very narrow endemics 
Diterandra christmanii , Ziziphus celata, and Crotalaria avonensis were all dis- 
covered during the last five years, further field work by experienced 
botanists in the scrub in Polk and Highlands counties is clearly needed. 

Crotalaria avonensis appears well adapted to its xeric habitat by a deep, 

buried taproot, early and short blooming period, and compact growth 

habit. Its distinctive floral morphology suggests that it diverged very early, 

assuming that its progenitor was a C. rotundifolia-Wkci species. It thus 

appears to be another Miocene relic species endemic to the southern Lake 
Wales Rid ye. 



The species is in imminent danger of extirpation. The type locality is 
contained within the now defunct Sebring Highlands development which 
is subdivided into ca. 1.25 acre tracts. The other population is confined to 
the east side of Avon Park Lakes development, which is subdivided into 
into ca. 0.25 acre tracts. Local use of the Avon Park Lakes site for off-road 
vehicles has already damaged parts of the population. Encroaching citrus 
farming, sod farming, and off-road vehicles threaten the Grassy Pond 

ic)n . The natural plant communities ol the Lake VC^ales region are 
rapidly being destroyed by expansion of the citrus industry and by urban 
development. It is estimated that less than 10% of the original Lake Wales 
scrub vegetation remains and that less than 3% of the total land of the 
region is protected from devek^pment. It therefore is increasingly urgent 



Wale 
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Table: 2. Taxa asscxiated with Crolalaria avimmsh. V(xicher specimens deposited at USR Taxa endemic 
or nearly endemic to Florida are indicated with an asterisk (*). 



Ar is tula gym ns Chapm. 

Asdepias airtissu A. Gray * 

Asdepias iaherosa subsp. rolfsii (Britt.) Woods 
Asimina ohovata (Willd.) Nash * 

Asimina ret iat lata Chapm. * 

Ba Uliana angiistifolia (Pursh) Robins. 

Bejaria raemtosa Vent. 

Bonamia grancii flora (A. Gray) Heller * 
Bidbostylis aliatifolia (Ell.) Fern. 

B III hos tyl IS u w rei ( To r r. ) Clarke 
Biimelia tenax (L.) Willd. 

Calamintha ashei (Weatherby) Shin nets * 
Ceratiola eruoides Michx. 

Chamaecrista jasaailata (Michx.) Greene 
Chapmannia floruLina Torn & Gray * 
ChionanthiiS pygmaeus Small * 

Clitoria jra grans Small * 

Cnidosioliis stimiilosiis (Michx.) Engelm. ik Gray 
Comrneltna erect a L, 



Conradhia camscens (Torn & Gray) A. G ray 
Ciithheriia ornata Small * 

Cyperiis retrorsiis Chapm. 

Dalea feayi (Chapm.) Barneby 

Br logon lan long! folium van gnaphalifoliiim Gandg. * 
Erythrina herhacea L. 

Eaiphorhia inundata Torn ex Chapm. 

Ctalactia eUiotta Nutt. 

Galactia regular is (L.) BSP 
Galactia votuhilis (L.) Britt. 



Garheria heterophylla (Bartr. ) Mern & Harp 
Gnaphaltum jakatum Lam. 

El el ian them uni nashii Britt. * 

Ely peri cum cu mu I kola (Small) P Adams * 

Eiypericum redact um R Adams 

Ilex ambigua (Michx.) Torn 

Ilex glabra (L.) A. Gray 

Ilex opaca van arentcola (Ashe) Ashe * 

Indigofera caroliniana Mill, 

Lechea deckertii Small 
Lechea mi mm L. 

Liatris oblingerae (Blake) Robins. * 

Licania michauxii Prance 



lanaria floridana (Jhapm. 

Lupinus difjusus Nutt. 

L yon la jru itcosa ( M i c h x . ) To r r. 
Lyonia I mi da (Lam.) D. Don 
iWaialta pubifbma (Decne.) Woods. 
Nolina brittoniana Nash * 



Opuntia bumifusa (Ral.) Raf. 
Osman thus megacarpus Small * 



Palafoxia feayi A. Gray * 

Paronychia americana (Nutt.) Fenzl ex Walp. 
Paronychia chart acta Fern. * 

Paronychia herniarioides (Michx.) Nutt. 

Per sea humilus Nash * 

Physalis ivalteri Nutt. 

Pinus clausa (Chapm. ex Engelm.) 

Vascy ex Sarg. * 

Piptochaetium avenaceum (L.) Pa rod i 
Pity ops IS gramini folia (Michx.) Nutt. 

Polanisia tenuifolia Torr. & Gray 
Polygonella hasiramia (Small) Ncsom ik Bates 
Polygonella gracilis (Nutt.) Meisn. 

Polygonella myriophylla (Small) Hortt)n * 
Polygonella polygama (Vent.) Engelm. & Gray 
Polygonella robusta (Small) Nesom & Bares * 
Poly premum procumhens L, 

Primus gemculata Harper * 

Pterocaulon pycnostachyum (Michx.) Elliott 
Quenus chapnianii Sarg. 

(fuercus gem mat a Small 
Qucrcus inopina Ashe * 
ihiercus myrtifolia Willd. 

Rhymhdytrum repens (Willd.) C. E. Hubb. 
Rhynchoia cinerea Nash * 

Rhynchospora megalocarpa A. Gray 
Saha I etonia Swingle ex Nash * 

Schi zachyrium niveum (Swallen) Gould * 
Schrankia microphylla van floridana 
Kdiapm. ) Isely 
Sdagmdla arennola Under w. 

Serenoa repens (Bartr.) Small 
Seymena pec/inata Pursh 
Sisyrinchium xerophyllum E. Greene * 

S mi lax auriculata Walt. 

Soli da go odor a van chapmanii (A. Gray) Cronq. 
Slillmgia sylvatica L. 

.S ' / ipu III ida setacea Michx, 

Stylisma abdila Myint * 

ItphroMa s pi cat a (Walt.) Torn & Gray 
I'/IIiindMa recurrata (L.) L. 

I radtsumtia roseolens Small* 

Iriigia urcn\ L. 

1 rnho.slema dichotomum L. 

Viiumium darrou'ii Camp. 

\ i h i mm m m ) rs t n it es La m . 

V/ti\ iiistnal/s Michx. 

Vitn munsoniana Simpson 
\ mania americana L. 

Yuua fdameniosa L. 





of the color plate, and the curator 
of Natural History for loan of the Garrett specimen 



a Museum 
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The rare Florida endemic Z/ziphns ccLrta (Rliamnaceae), last collected in ly')^ and 
presumed extinct, was rediscovered m Flighlands and adjacent Polk counties. I he fruit is 
here described for the first time. 

Zhiphus celata ]\.\Sd & D. Hall (Rhamnaccae) was first collected by Ri 
Garrett (Garrett s.n.. FLAS) in 




near 




rin^, Highlands County, 



Florida, but the specimen remained an enigma for nearly years until 
recognized and published as a new species by Judd and Hall (19S4). At the 
time of publication, only the single flowering specimen was known, but 
more recently a sterile collection made by Leonard Brass (Brass in 

1955 was found in the Archbold Biological Station Herbarium. It is 
believed that the Brass specimen may have been collected at the same loca- 
lity as Garrett’s original collection and that Garrett may have taken Brass to 
the site (J. Beckner, pers. comm.). Since its publication in 19H4, several 
experienced field botanists have searched for Z. celata without success until 
in July, 19B7, the senior author discovered a small population in southern 

Polk County (SE of Frostproof, .H Jul 19H7, DeLaney USF; 5 Aug 

1987, Hansen et al. 11333, USF). Subsequently, the authors visited the site 
and submitted a status report (Wunderlin et al. 1980) to the United States 
Fish and Wildlife Service Field Office for Endangered Species for possible 
listing of the species as endangered. The species has been proposed by the 
U.S. Fish tk Wildlife Service and is undergoing review (Federal Register 
58(188):378 18 — 37822). In October 1988, after extensive searches by the 
senior author, a second population was discovered, this time in Highlands 
County (SE of Avon Park, 22 Oct 1988, DeLaney 1901 , USF). The Polk 
County population is in relatively little disturbed scrub vegetation and the 
Highlands County site is partially improved pasture on a former scrub site. 
The condition of the plants at the Polk County site is very poor and appar- 
ently declining rapidly. Fortunately, the Highlands County population. 



SIDA 13(M:S2‘) - Ud. 1989. 



although at an altered site, appears vigorous, indicating that some disturb- 
ance may have a stimulatory effect and possibly be essential to its survival. 
Comparative study of the two sites should yield important information 
concerning our understanding of the species’ habitat requirements, hope- 
fully leading to the development of a more effective management plan. 

At the Polk County site, Ziztphiis celata occurs in scrub vegetation 
dominated by several Qz/mv/j species (Q. chapmanii, Q. gminata. Q. incana, 
Q. latn’is, and Q. myrtijolia}, Bumdia tenax, Sahal etonia, and Serenoa repens. 
The species seems to prefer open sunny areas in the scrub. Although the 
Highlands County site has been modified, the associates are similar (table 
1 ). 

The southern Lake Wales Ridtte. to which '/.izibhu^ cdrit/j is resrrirtPfl is 



an area containing a relatively high number of Florida’s endemics. Associ- 
ates of Z. celata include 23 taxa endemic or near endemic (i.e. 90% of the 
populations occur in the state) to Florida, representing about one third of 
the total flora recorded at the site (Table 1). Five of these {Bonamia 
grandiflora, Paronychia chartacea, Polygonella hasirarnia, Prunus geniculata, 
and Warea carteri) are Federally protected species. A sixth, Liatris 
ohlingerae, is proposed as such and is presently being reviewed (Federal 

Register 58( 188):378 18 - 37822). 

Having seen living material of Zhiphus celata and herbarium specimens 
of other Ziziphiis taxa, we are in agreement with Judd and Hall ( 1984) that 
the species is correctly placed in the "Condaliopsis group” of Ziziphns, 
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It appears most closely related to Z. parry i 



Torrey, a species of arid habitats of northeastern Baja California and 
southern California. It shares three character states with Z. parryi which arc 
not found in the other species in the Condaliopsis group: 1) pinnate, basally 
uninerved leaves; 2) entire leaf margins; 3) obovate or spatulatc leaf shape. 
A forth unique character state of Z. parryi, that of seeds tightly held in the 
cell, could not be assessed because of the paucity of fruiting material of Z. 
celata. Ziziphns celata differs from Z. parryi essentially in the color of the 
floral cup (yellowish-green in Z. celata vs. purplish-green in Z. parryi) (fig. 
3), leaves generally slightly broader and more emarginate (fig. 1), and the 
tendency toward paired unequal secondary thorns. There also appears to be 
differences in the length of the style (shorter than the stamens in Z. celata 
vs. subcqualling or longer than the stamens in Z. parryi) and relative size of 
the flowers, those of Z. celata being slightly smaller, but these features 
could not be adequately assessed because of the paucity of flowering 
material of both species. 

A single mature fruit (fig. 2) was found in the Polk County population 
and is here described for the first time for the species: ellipsoid, 1.6 
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long, 1. I cm wide, with several scattered, small, wartlike projections, the 
color apple green, flushed with plum, the style persistent as a beak, ca. 2 
mm long, the pedicel 3 mm long. The fruit is nearly identical to that 
Zizi[)hns parryi. 

The exceptionally low seed set in the Polk County population, in spite of 
attempted hand pollination, is of concern. One possible explanation is that 
the plants within each population are somewhat self-incompatible because 
of genetic similarity. There are, however, observable morphological dif- 
ferences between the Highlands and Polk county populations (i.e., tend- 
ency toward greater development of paired secondary thorns and less em- 
arginate leaves), and it is likely that these populations are somewhat genet- 
ically different. This may indicate an increasing probability of successful 
seed production resulting from crossing the two populations. 

While most of peninsular Florida was inundated in the past, particularly 
in the Pleistocene, the southern Lake Wales Ridge on which Ziziphin celata 
occurs is believed to have been emergent and available for plant habitation 
since the late Miocene or early Pliocene (ca. 1 I my B.R). Scrub vegetation 
in some form has probably existed on the Ridge since that time. It is con- 
ceivable that some species currently present on the ridge have persisted 
since then. The fossil pollen records dating from 37,000 to 13,010 B.P. 
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Tabu- 1. Tuxa associated with 7Aztphu$ celata (southern Polk Co. population). Voucher specimens are 
deposited at USE Taxa endemic or nearly endemic to Florida arc indicated with an asterisk (*). 



Asclepias airthm A. Gray * 

Asiiepias tnherosa van rolfsii (Britton) Woodson 
Asumna obovata (Willd.) Nash * 

Berlandiera subacaidh (Nutt.) Nutt * 

Bojmmia grandiflora (A. Gray) Heller * 
Bulbostylis cHiaUfolta (Ell.) Fern. 

Biilbostyiis warei (Torrey) C. B. Clarke 
Bume/ia tmax (L.) Willd. 

Callicarpa americana L. 

Cary a flortdana Sarg. * 

Chamaecrista fasckulata (Michx.) E. Greene 
Centrosema virginianum (L.) Bcnth. 

Chapmannia floridana Torrey & A. Gray * 
Chamaesyce cordifolia (Ell.) Small 
Clitoria fra gram Small * 

Cmdoscolas Utmulosus (Michx.) Engelmann 
& A. Gray 
Commdina erect a L. 

Crataegus lepida Beadle * 

Cyperus retrorsus Chapman 
Dalea feayi (Chapman) Barneby 
Dkharit helium ackulare (Desv. ex Poir. ) 

Gould & Clark 
Diodia teres Walter 
Diospyros virginiana L. 

Ertogonum longifolium van gmphalif(dium 
Gandoger * 

Er logon urn tomentosum Michx. 

Erythrina herbacea L. 

Euphorbia polyphylla Engelmann 
Galactia striata (Jacq.) Urban 
Ilex ambigua (Michx.) Torrey 
Indigojera carol imana Mill. 

Kramer i a lanceolata Torrey 
Lechea decker tii Small 

Liatris ohltngcrae (S. E Blake) B. Robinson * 
Liatrts tenuijolia Nutt. 

Lkania mkhauxii Prance 
Linaria floridana Chapman 
Lupin us diffusus Nutt. 

NoUna Isrittoniana Nash * 



Opuntta humifusa (Raf.) Raf. 

Palajoxia feayi A. Gray * 

Paronychia americana (Nutt.) Fenzl ex Walp. 
Paronychia chartacea Fern. * 

Pa ronychia hernia ri aides (Michx.) Nutt. 

Phoebanthus grandtflorus (Torrey tk A. Gray) 

S. E Blake * 

Pin us pal us tr IS Mill. 

Polanisia tenui folia Torrey & 

A. Gray 

Poly gala lewtonii Small * 

Polygonella robust a (Small) Nesom & Bates * 
Polygonella polygama (Vent.) Engelmann & A. Gray 
P run us gen icu lata Harper * 

Quercus chapman ii Sarg. 

Ouercus geminata Small 
(Quercus incana Bartram 
{Quercus laevis Walter 
(Quercus myrtifolia Willd. 

Rhus copall ina L. 

Rhynchelytrum repens (Willd.) C. Hubbard 
Rhynchosia cinerea Nash * 

Saba I etonia Swingle ex Nash * 

Schrankia microphylla van flortdana (Chapman) 

Isley 

SelagineUa arenicola L. Underw. 

Serenoa repens (Bartram) Small 
Seymeria pcctinata Pursh 
Sisyrinchium xerophyllum E, Greene * 

Smtlax a uric u lata Walter 
Stillingia sylvatica L. 

Stipulicula setacea Michx. 

Stylisma abdiia Myint * 
lephrosia chtysnphylla Pursh 
Pi! lands la recur i at a (L.) L. 

Iradescantui roseolens Small * 

Trkhostema dichotmnum L. 

Vitis aestivalis Michx. 

Warea carieri Small * 

Ximenia americana L. 

Yucca filamentosa L. 



from Lake Annie in southern Highlands County indicate the presence of a 
dominant scrub community characterized by Ceratiola ericoides Michx., 
Polygonella fimbriata (Ell.) Horton {■ — P rohusta (Small) Nesom & Bates), 
Polygonella ciliata Meisn., SelagineUa arenicola Underw., Quercus spp., and 



